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[0 0 0 1] 

[0 0 0 2 ] _ 

v-f (LCD) \z\\^'^ix-hy^v\T^7.-7°v^h^%minmm(ofz^(Ovy^^::^ 

T > X 7 ;v p« - > i^:;^^> ^Ba^> -BR^ t M ^ ^^i^ 7K¥:^Ifi]<7>m 
[0 0 0 3] 

[0 0 0 4] 

[0 0 0 5] ^ 

m i: . 3 D f-v ;^ :f ^ ^ (om.7m [z~m.^^^-<%. mm t <d ^ -r ^ t k 

[0 0 0 6] 
[0 0 0 7] 

mmm^}^.(^i'i^'5^fz''f'yy V Lfz^mm<7)t-^'^-yy'^\^f^^^^^^^^^'^'^'(^'^^ 

[0 0 0 8] - ^ 
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cmt-|5te$:?x;i.o Vl^'^/^°Vn>'CO^^i$'-^IW]«. 3 D T-V "7° O^tjnM 

[0 0 0 91 
[0 0 10] 

[0 0 11] 
[0 0 12] 

f^^t-^^mm (^Ftt.-^J ^ L-cm:i:*ti^-r^ i ^ ^f±=&^^o ^ttt-^tL. tK^mjk^^ 

[0 0 13] 

[0014] 
[0 0 15] 

[##lt«l] H. Hoshino et al., J. Opt. Soc. Am. A., 15(8), 2059 (1998). 
imfXn 1 ] 2 0 0 1 - 2 2 7 0 4 0 ^<km 
[#K=:i:ft^ 2 ] #PS 2 0 0 4 - 1 9 8 9 7 1 -f-^Kr^ 

[0 0 16] 
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[00171 

tfzitiJ>^^'^r)\^^m^^'Ci>. m^<D^j:^> ^U.^m^ ^n^^t :*^'tr t :h - ^Tcliift^ 

mm ^ m^ik-f ^tz^ (o^m 

[0 0 18] 

T?ii^#tiH^7G =^fiit $ ^ H^^THiiifts^ tcffi ^ Sift *?5t#-r 

S:f^M L S it ^ ffi] iwj - o b -c ^ It ^ tL ^ o ^ tu f B*?t ® irc 

m.^, o^it<7? js. t ^ii5[C7)iisij-affi,'^ ^ It ^ ;^ 7^ -7 -7° ^: . ttr ia«<7)m * ^ ixtfi- 

^llftc7)ifrtB^f^M^'i3tt'&^Iit-e^^'fiSiJ$S:M(7)fmtMli=lr-^^ tuiBmm<7) 
m.'^.<7)Ml-'fi*1-^ 2 m,'^,/^-^bIX.#$:^^^1utB1iSIJ^fMc7):t-/•?- 7 y L/i'K^^ir 
1fffB*m^i$M>&^''^i*T^^ J; ^ lct&|B«U^^M05^)yct-^t-rX=l:^^-r^;^x^-7°fc. 
^m.>^^^e) tL/^mf34@3iJi^fM:^^^*tfB^mt^fM<7)«/f It-® 19 m L-r-^TC® 

[0 0 191 

^i3. tfjlBStiiSfMoM;K=^H^^iii<t«^^«o^»ftKtciii&-ifci-;i, J; ^ K^n 

[0 0 2 01 

tulB^m^fMofgia^H>fe7niiif«^^^<7)^7]sM«t^iii&-i5:-r^ J; ^ i-^li 
[0 0 2 1 1 

'fc^N 1ulB*-*^i'fc^M>^t^^I.'^.^#§'5?lt«o, tfflE^ 1 o:^[^^'^It'&¥M^<^» 
[0 0 2 2 1 
[0 0 2 31 

t>ifB^i<75;^i^tcw&iPi^. HulBS^^^f^Mtc^^T-e^-otfriB^ 1 o:^r63t;M 

lt;&l| 2 (7):'5-fRli^¥^T>&il'l<^M:^t'ov^TmSB^iti^M<^t^*ISH^±llI^ P^^I^H 
^1-;&tiilB^SlJS:fM<^laiat:'®ft*l3i#L. ;&>otrfB»^^^M(^ISHfitt-SJ 19 tB L"C 

[0 0 2 41 

5& 43 , It) IBffl SO <^ H la <7) ttr IB^i^Sf^M -h^^^-T ^%mmU^W3'^'r)^ 
[0 0 2 51 

[0 0 2 6] _ _ _ 

[0 0 2 7] 

■^mnom 2 collate i =>^c7C!i^^^M#^a^iiift6of^^-/a a {±, 7x^:^1^ 
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lijf^cotljiB^M^Mi^i3tt^fIjt-t?^^#ISiJ^fMo?f^;I:fetM^i*— ttfsB^I 
^cDm.^.<^Wt^f4S1-^ 2m,'^.^^e>J[Xt#^tL;&tulBjiSiJSf^M^o^-/^--9 -7 ^Lfc^ 
jtl^ttj|B*-^SfM75^^#t tL-g) i 9 t::BulB'P30^f^MOf^^:/ciH?-^ X^-^^-t S JJHI t . 

tLfctufB1iSiJS:^M7&-^mtB»»^^MO|SJtfctt® m LT-^TUlI 

[0 0 2 8] 
[0 0 2 9] 

9^7";v56^'#^-f^^itt-e. 7^;vA•^^-^x^Mtft^ mMmmt\^>^fzm^-^y ^ ~ 

[0 0 3 0] 

^^^M^^^^-m.Mftf^^i^^'&om^feiat-ia 1 (a) . (b) , (c) kts^-To mi 
(a) (±2^«m^(7)#m,>^.li^ft#i^:^'S^^m^^•i^??1'^MmIlI^ HI (b) ami ( 
a) Ki3\^^xmimm:io]^tu^'r&i^\^i}-h^fzt^coiE^m. mi (c) 

;^rB]>0-e><J^^c^: ^OfiJlnllltr^.&o I21l(a)s (b)^ (c) tcjsv^-C. ^ 1 fiil,'^> 

o 

[0 0 3 1 ] 

t^^x^ m2Kmm^y()^h<Dm.mmm.<7)-{ ^-'j^^-To 02 (a) . (b) t^^v^ 

{4 3 Df-VX7°V-f . tf-^9i4iS«#. f^-t 1 0 i± 3 D t^V X :7° V J: iQ ^tlT 
$ tL/c H^TcMft. W-^ 1 1 {4 3 D T'V X -7° V ^ J; !9 HilJ t^te ^ fLfz->Xynmi^ 

. 1 2 9 yJ/^^^/c-Y ^ - v>\ t^-^ 1 3 {4 3 D 7-V X 7° OMW^^fl^f^^ 

-^^ 7X^/A°7 9 i^x::)^^3 dt^^ X7"i^-r 8 {4> XT'v^ii^i a KMir^^^.^. 

t^. mWMKm^§iM'i:^W},^.tmk^o ir^£io-ib. uM^m:^^^ ^ txmmM■^:^^&^^' 
2 (b) mm) o 

[0 0 3 2] 
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nmmmm'] :np 

m^.^MiPM im : N_need 
Ht:^ [degrees] : ^ 
10 0 3 31 

^ - ^g(±. 2 D T^V ;^ 7' fc^»J#PK^<^WmiiO^^^»^"-r -7 y-C-^ ^ 
, i 2 DT^-f ;=^-7°V-f (DMm 1 4 (^^® ^ «tlMSP*^ 1 6 <^)MtBll 1 7 i 

[0 0 3 4] 
[0 0 3 5] 

[0 0 3 6] _ 

mi (a) ;^MI2I1 (c) tr^i-i^ic, »£iWM2fc{i. 7K¥/N°7vy iJ'^^^^j^- 
[0 0 3 7] 

:}^. liSUSf^M 3 <^:^--/-^'- 7 ^|Iitc7)7K¥iliSt--:3V>-C ^ 'etL-e^tt/^°7 ^ - ^i^tt^ 
((114 #03) o 
[0 0 3 8] 

c::|x^l^:OPx.T. m^\i^§^^M3<D/^^ ^-^(D^K^^. #m*liIfMX#£E^LU;i3tt 
^^«Pffi (P_ray) icov^TMIf^H^i-^ o -tLii, H 3 ^^7]^ L/c i d t::. 
m^-^'^^Tfeiai 5 0lttB:^(S]{±. 7X¥^-?9 7-yi^;^:^^3 DT-VT^T'V-f SicMv^^ptL 
^ 2 Dt*^ y^yix^oiii*ti°'>^fc^»J^'f'i 6<^^^m#^"^';'■/g•^'^^^<^'C^^ 

[0 0 3 9] 

HI 4 9 ^ - t iz. §^U,^mi^(r)^izm^h K Mi" ^^-7^-^ Zoom_S> zo 

om_N=^^tt^ (115) o ^fiii. 7K¥^-^°9 7^;'i^x;^^3DT''r;^7°v-f t'to-r^^:/ 
flff«i'M#1-'2>o mm^-Mm<D^-( 3Dr^ i:|Wl-^cL 

|Wi-tc>&^o ^!i^0M<^^^X=^7X¥:*fS]i3J;CKSit:^|R]i: ^)ic2^^i::f tL{f, 3D-7" 
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[0 0 4 01 

Np mmi. Ll [mm], g [mm]. N_need lU.^.]. ?5 [degree] , D_x_h [pixel], D_p_h [p 
ixel], 

D_x_v [mm/pi xe 1], D_p_v [imn/pixeUti^tt-rtL, m^^t:¥K.^ tir :h o 
[0 0 4 1 ] 

S^mMifc (Np) -eWoT#^tL;s,o m^r-i ^itCtbtir:h2Dr^ 

{i7R¥^I^]^'3oafe^/i^7'tl°^'^r^^^'RGB=^#J^9S-C 1 LTV^^^^ 
:ir-ii^y''}^^'t)V}£y^x-^gmm^'t^k^^tii^. 3 D ;^ 7V ^ 07X¥lilft;K (3D 
_x_h [pixel]) 
3D_x_h = D_x_hX3/Np 

[0 0 4 2] 

— MttftlftK (3D_x_v) izov^TfiH^TCliift^Tjst (±^*jZtr|^^"BTtg"^\ 3D 7-' 

5& i:\ t::ig^>6W t? 2b ^ o 
[0 0 4 3] 

. J^-^ J; o T liitcote^li/h I1 1" ;g> 7 ^ - ZoomS, ZoomNO'fg ^ Ri* L fc 

^<7)t>&;i>o '(i^iJSfMS trM-^-^^-^'^^-iJ'ti. iiiM#o/ii6<7)ra (Ll) tr:j3lt^ 
mM'It#=^ffl^^^<^raPi (P_ray) •^BMlTho f^fct?^, ^cor^Pil^-^ifc-f ^ J: ^ 

[0 0 4 4] 

^tc. 'filSlJ^f^®3 O/^°9^-^S^^0li^*^°^;'•5^'^^"CP_p_v^'^L< LTV^;^>>6^ itL 
Wi^L/i J: 9 lw3 Dt*^ :^-/V'f tc^lt'2)3D_p_hi:3D_p_v75^SlJAm^^$ tL. 
S5t L TP _p_h t p_p_v ^ icf^^ $ . MSU^^M 3 (omm ^ y t±P_P_h t P_p 

[0 0 4 5] 

_x_v {i3D_x_h a^i^^i W'm-f ^ ik^i^^^ ^ o -rtj:t)%. 3D_p_v{i3D_p_h h n^ii-^K 
l^/h^ <ij::^i^^^^^\^::.t-b>h. ^II1^3D_p_v7&M^$v^:^^=^i®^L> 1@SiJ^f^M3 
^3 i" ^ 9 p< - ^ OM* tf :y f - =S:^TP_p_v fLfZo 
[0 0 4 6] 

^t'. mm^L \zi5n^%tmm (P_ray) h^L < >5r^ i ^ ic. liSU^^MO 
<75 ."^ ft 0■f^^^Shift_x [pixel] 
Shift_x = ROUND (P_ray_/P_P_v) 

■C'#x^o ^l^tr. ROUND (w) {iw<^/h^,'^ H4<^ffi^EgltEA LT^^tC-f^M^^-e^ 
S(^)-f lS3IJSf^llift(7)^f>7°V ^^^'■'tf (Shift_p [mm/pixel]) (D 

[0 0 4 7] 

^13. (N_need [^Ij^C]) ^J*^ 2 ,'^c7)tl,i^(7)PBlPii (Shift_all_x [pi 

xel]) 

Shift_all_x = Shift_x*(N_need-l) 

>&>^*46^o rtL^^ :S^)iltL/cr;^<^M5&^^60Wy^^'S3<7)-fttT'^i9. Z.(0-fix 
=lr^J|XL. ;&^o^!i^^M2 ^3^gSi-;|>:^-^^'-7 5'"/II:^ (Overlap_x [pixel]) ^jI 
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MLfz^cDH)^ mi (b) . I1I6#BS) . ^SiJ$S:^H<^7K¥lH*i5[ (S_x_h) tK^*! 

(S_W_h[imn]) t;>&^o ^ifhhO^-^^ :^ - ^ li&.T<Di^-d^h^^hfi^o 
Overlap_x = P_x_h*P_p_h/P_p_v 
S_x_h = Sh i f t_a 1 1 _x+Over 1 ap_x 
S_W_v = S _p_v*S_x_v 
[0 0 4 8] 

— ^> mW.Mi^& (S_x_v[pixel]) (Dlii^lt. (j5 [degree]) i}^h^ib^o "T^t) 

S_x_v = ROUND (2* (Ll/TAN ( <^ ) +P_W_v/2) /P_p_v) 

^m-ti'<LW:Tf3HM3\]^§^M3(D^yy''V yi^''^^^ (S_p_v [mm/pixel]) (O^Wc^tl^^ W 
[0 0 4 9] 

i c -e, 3 D r'V ;^ •7° V <^7X¥li* y (3D_p_h) ^ ^ 

3D_p_h = 3D_W_h/3D_x_h 

^ 11° y f - (ommm t^^^ l . m# ^m-r ^ >- -r 9 ;v ^ - v > i^:^^^ t 

3D_p_h = 3D_W_h/3D_x_h*L/(L+g) 
[0 0 5 0] 

tfz. mMii5 5&^rP'L-tLX^ 5 0~ 6 0;g<7)FBl»* Lv^o (^Sli t^-^v^Tiy. 
t-e^^ (III7#pe) o |117i;43v^x, ff^8 i±3 Dt^V ^f^9i4«i^#. 

[0 0 5 1 ] 

5, 5 0, 5 5, 6 0, 6 5mxitmLfzt:i^. 5 5 K^^ft ^>0* L < . ^V^T 5 0 JK 
[0052] _ _ 

^at-r^ (x, yf|fiir^^f^i|ilt44*ia#«L'^ < T^>^v>) o it:ft=£r#o'rSl^b/::;J 
^<;D^(7)]^$a<7)x y¥M (^^ffl) tr:j3lt^^:9- (b) OatC^^-t-^ffJ-^ti. ^O^t?7p 

b/a - 1/TAN(?5) 

118 t^^-tl^:^t^^o 
[0 0 5 3] 

i> = 4 5m<7)m^. b/a=l. i-;&t)*>^e$«#$tL/^t t X y^ffit^^f^^^^^o 
«#=^Sfe-r^i:> x> y:;^l6]c7)i|ii^]«$75^^Iwi-ti^x.^o ^L.v^hv^dO{± 
A L ^ t:- ^ ^ i h >6> ^ . tl^^>&"' y :^r^ tcgl ^ fij L Dt^ T^^i L Z^: 

b/a{4 1/2 =^TIII^ (b/a<l) o '0^Jx.(^> y :^IrIOi1is<D 2>f§0]S$ ^^"t 
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5 0;R~ 6 0;K<D|E|lIi:v^d <7?l±. iS^a^^'x y ¥Micg:f^$ tt^ < t£ 

[0 0 5 4] 

7X^^N°9 9y i5^>^^^3 Dt^-^ x:/v>i'oi^Bt#t?*^, (Np) . mm^M. (LI) 

, 2 D7"i'y^:^V^(7)lli^f|5h^WJfP^<75^^Jfe»^^^-^7° (g) ^^nb^o -e-L-C. 

[0 0 5 5] 
[0 0 5 6] 

10 0 5 7] . 

[0 0 5 8] 

[0 0 5 9] 
[0 0 6 0] 

^-r^tfil3'f®SiJ^fMO|Eiai:'llift=^l5C#L. :^>ottrfS»mKfMOfE|lIff tt^ 19 ffi LT 
[0 0 6 1 ] 

[0 0 6 2] 
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[0 0 6 3 1 

2 *jfe?f^i^) 

[0 0 6 4] 

(1) m.ra (N_need) o M^<^m."#,^^ L/tMSfM 3 

^^ntr (Li'^^'ci <i-^) mm^mms^mMmKiz^ <ir:h'i^^^^^:^^ (11112-eg^ 

(2) ^ 9 <DMMW.m. (f) «^-^:f^fcM-elt^ (^i) ^r:;^^ < 
'Z^^ifih^ (HI 1 3 tcs^mt'ft^) o 

( 3 ) m.-s - ^%mwM. (Li) >o^':^ i < 5& t > ^w^m is it ^ ® > 7° u > 
w\m (p_p_h, p_P_v) ^^^^K'fe^. 

[0 0 6 5] 

ti". * ^ 9 (f [mm]) CCD (t7tf±7^;VA) co-^-^X (F_W_h, 

F_W_v) ^Mi^& (F_x_h, F_x_v) 7&^^^^ oXV^^co-T:\ itfMfil (LI) T^^^'^t^t, & 

^^f^M (='fisij^^®) K^n^ni%.<om^^ (pj)_h, p_p_v) ^a-'st^o 

P_p_h = F_p_h*Ll/f 
P_p_v = F_p_v*Ll/f 

»i»^fM<^ffi $ (P_W_v) ^ ;i. ^1 i: J; 19 . 
P_W_v = 3D_W_v*ZooiiL.S 

&m^%m\'^n^m^^ (p_x_h, p_x_v) ^-^^s^So 

P_x_v - ROUND (P_W_v/P_p_v) 

P_x_h = ROUND (P_x_v*3D_W_h/3D_W_v) 

[0 0 6 61 

(1) X-m-<fziii\zmmm-^£'^n (?5 [degree]) {i> *m^f^M<^i^^ (P_ 
W_v [mm]) hmmm (LI [mm]) l'M1-^o 
LI/ (F_W_v*Ll/f - P_W_v ) /2 = TAN(?5) 

Ll= (TAN( ^ ) *P_W_v)/2/(TAN( cj^ ) *F_W_v/f/2-l) 
^^t7ti-LU;-rs ^ j.i^^m'm.X^ho f^ffL. ^lOt^. (2) f^-</v:MSw<7)m 

^i^,^>e)fX.#-r^1iSIJIxfM<^^-^'^^-9 -^'flilfe (Overlap_W [mm]) i)mM^^^'Mfz1r 
i)-^. ^§m<Dmi^S. (P_p_v [mm/pixel]) 3 D r'-f :^ V-f <^^iftE (3D_p_h [mm/p 
ixel], 3D_p_v [mm/pixel ]<^/h'?V> (5^) =lr^fci->6N i: ^ ^®>6^^ o iO^itlCj:^ 
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[0 0 6 7] 

r ^1 -t:\ 3 D "7° V ^ (07X¥®* 1^° y -f- (3D_p_h) ^ . 

3D_p_h = 3D_W_h/3D_x_h 

3D_p_h = 3D_W_h/3D_x_h*L/(L+g) 
[0 0 6 8] 

^ 7fc¥^^°7 9->'i5'7.:^^3D7^'f;^-/v-r(7)^ft>(it-e^^. (np) . mmwm (li 
) , 2 DT^-f ;^-/v^oiii*fl5t:)fc»JtPT-<7)^^m#^'^^;':7" (g) =S-^i6. ^ 

^~d^i)^^t^o ^Lxmn (<f>) ^iR^Lfzm^K. ^ti^mm-t^m^^^m ai 

. It^^f&ML. 5fe/c-f J: ^ t'i-^o %fzLfzt^:b-r:\ mm^BWO^-^^ ^ ~ ^ (Pj?_ 
h, P_p_v) »f^Sg^trcO«fH^Pi (P_ray) ^^'^S^o ^ tL^ (7)/^°9 p< - ^ 3D 

^y°]y4 cQ^^ttt^ t^ir^ -5. Mi^s. ^ l ^ u =ir/h ^ < t- ^ ('£>^^ ^ ^ 
f^^^^sit'^^^. mwimm^r^ :^-f]y4-mx^4^^ <mB (zooms^ i mrt^i-^) 

[ 0 0 6 9] 

[0 0 7 0] 
[0 0 7 1 ] 
[0 0 7 2] 

'^^^ tf)IB^!ii:^-&W*^^t:a.^=SrM^lt^o, pfB» 1 ^:^In]^^M'&¥®-^<^l^l• 
fM^tt^)l^^^fM7&^'^1-:^jK-e^;s.1t^/5^^5 0;g~6 OKt L-C^J> iv^o 
[0 0 7 3] 

[0 0 7 4] 
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[0 0 7 5] 
[0 0 7 6 ] 

m^§m'S:mnxm^Lxio< t, mmikfmomiK<Dj±-jv (©19£bl^) x, t^tsv" 

o HIS (a) . (b) . (c) trisv^r. f^^2 0{iM (+n) 

fm. w^2 lii^i* (-n) i}->bmn\^fzmm^Bm. m^2 2^t^m^fmh\^x(D 

[0 0 7 7] 

El 1 5 ( b ) tr . ^mi&§m(omM.,^. ^ &m t^-go tB l ^ 1 . -aim * 3 d 

^yv-f <^®MJit::^^$tLT^£^o ^filiZMLX. mi 5 (c) oj:^^'. ^iM."^. 

^#^-Kc7>vmv4tf^^ LT*3 < c: ty6^'tu^tc;&;S,o ir^ki^^. mi 5 (a) trv^^, -^t" 
;V2 2 - 2 3 0|BHt?7*-*;^LTV^tL(fi<DJ:^^-g3 89mUie<55^<bt-J;^^A5'fi 

xn:nmMi^mx^ho 

[0 0 7 8] 

>&*5. ^1 tf^{±^2^i&M^t'75-;0-aH^7EBft^^<Ofc«6O#M.M^<^f^fiK:^'i£ 
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